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0. FOREWORD 



0.1 This Indian Standard ( Part 7 ) ( First Revi- 
sion ) was adopted by the Indian Standards 
Institution on 6 December 1983, after the draft 
finalized by the Radio Communications Sectional 
Committee had been approved by the Electronics 
and Telecommunication Division Council. 

0.2 The first version of IS : 4545 covered the 
methods of measurement for television broad- 
cast receivers having monochrome vision recep- 
tion. With the introduction of colour television 
receivers, this standard is now being revised to 
make it applicable to receivers designed for both 
monochrome and colour vision reception and 
published in a number of parts to deal with 
different aspects of characteristics of television 
receivers. 

0.3 This standard ( Part 7 ) covers methods of 
measurement for fidelity of television receivers. 
Other parts in this series are : 

Part 1 General considerations 
Part 2 Tuning properties and general measure- 
ments 
Part 3 Geometrical properties of the picture 



Part 4 Synchronizing quality 

Part 5 Sensitivity 

Part 6 Selectivity and response to undesired 
signals 

Part 8 Compatibility with audio visual re- 
cording equipment 

Part 9 Electrical and acoustic measurements 
at audio frequency 

0.4 This standard ( Part 7 ) is largely based on 
IEC Publication 107-1 ( 1977 ) 'Recommended 
methods of measurement on receivers for tele- 
vision broadcast transmission : Part 1 General 
considerations and electrical measurements other 
than those at audio-frequencies', issued by the 
International Electrotechnical Commission. 

0.5 In reporting the result of a test or analysis 
made in accordance with this standard , if the 
final value, observed or calculated, is to be 
rounded off, it shall be done in accordance with 
IS : 2-1960*. 



♦Rules for rounding off numerical values ( revised ). 



1. SCOPE 

1.1 This standard (Part 7 ) covers methods of 
measurement for parameters relating to fidelity 
of television receivers, namely: 

a) Modulation frequency /response characteris- 
tic, luminance and chrominance channel; 

b) Linear waveform response luminance and 
chrominance channel; 

c) Black level and its stability; 

d) dc component distortion luminance channel; 

e) dc component distortion, colour difference 
signal; 

f) dc component distortion, primary colour 
si gnal; 



g) Errors of chrominance signal demodula- 
tion angle; 

h) Effects of phase distortion on incoming 
signal for small picture areas; 

j) Luminance/chrominance delay inequality; 

k) G-4 signal matrixing error; 

m) Primary colour signal matrixing error; 

n) Spurious line sequential effects; and 

p) Line time non-linearity. 

1.2 This standard ( Part 7 ) shall be read in 
conjunction with IS : 4545 ( Part 1 ) - 1983*. 



♦Methods of measurement on receivers for television 
broadcast transmissions: Part 1 General considerations 
( first revision ). 
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2. GENERAL 

2.1 The overall electrical fidelity is the response 
at the picture tube electrodes to all modulation 
frequencies from zero up to the limit of the 
system for which the receiver is intended, the 
modulated radio-frequency signal being applied 
to the receiver input terminals through a suitable 
matching network. 

Note — Where electrodes of the picture tube other 
than those used for measurement are not adequately 
decoupled, care shall be taken in interpreting the 
results ofthe measurements. 

Three types of measurement are described: 

a) The modulation-frequency response from 100 kHz 
upwards, 

b) Response to limited spectrum pulse and bar 
signals, and 

c) The low-frequency response. 



2.2 Influence of Vestigial Side-band Filter — A 

vestigial side-band filter need not be used with 
the radio-frequency signal source if the combined 
radio-frequency/intermediate frequency circuits 
of the receiver sufficiently limit the radio- 
frequency spectrum. When it is desired to know 
if the spectrum is so limited, the radio-frequency/ 
intermediate frequency response of the receiver 
shall be measured as described in 2.2 and 3.2 of 
IS : 4545 ( Part 6 ) - 1983*. 

The vestigial side-band filter mentioned in the 
following clauses shall be introduced if the area 
B of the portion of the radio-frequency /inter- 
mediate frequency response curve indicated in 
Fig. 1 is greater than 2 percent of the area A 
within the passband. 



•Methods of measurement on receivers for television 
broadcast transmissions: Part 6 Selectivity and response 
to undersired signals {first revision ). 
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Fig. 1 Example of Analysis of Receiver Selectivity for Application of 

Vestigial Side-band Filter 
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Where a vestigial side-band filter is used, care 
shall be taken that the resultant signal is free 
from group delay errors, and that any pre- 
correction of the group delay characteristic 
required by the system standard in use is 
fulfilled. 

3. MODULATION-FREQUENCY/RESPONSE 
CHARACTERISTIC, LUMINANCE 
CHANNEL 

3.1 Definition — The luminance channel modu- 
lation-frequencies/response characteristic re- 
presents the amplitude of the luminance signal 
picture modulation at the picture tube electrodes 
as a function of the modulation frequency. 

3.2 Method of Measurement — The modulation- 
frequency/response characteristic in the range 
from approximately 100 kHz upwards is 
measured on a representative range of channels 
in which the receiver is designed to operate. The 
receiver shall be tuned in accordance with 2 of 
IS : 4545 ( Part 2 ) - 1983* and the method used 
stated in the results. 

The radio-frequency carrier is modulated with 
a video signal having sinewave picture modula- 
tion, adjustable to swing over the following 
ranges: 

a) Black level to white level, 

b) 25 to 75 percent picture modulation, and 

c) 40 to 60 percent picture modulation. 

The radio-frequency signal is applied to the 
input terminals of the receiver through a vesti- 
gial side-band filter as required by the standards 
of the television system used and a suitable 
matching network. The input signal level is 
adjusted between those levels defined in 5 and 15 
of IS : 4545 ( Part 5 ) - 1983| so that noise 
effects do not influence measurement. 

The receiver is adjusted to provide standard 
video output voltage. 

On at least one channel, the measurement 
shall also be carried out with maximum and 
minimum input signal levels as defined in 5 and 
15 of IS : 4545 ( Part 5 ) - I933f. 

When a luminance channel response control is 
provided, measurements shall be carried out in 
each position where it is switchable and over a 
range of positions where it is continuously 
adjustable. When automatic control is provided 
modifying the response when a colour signal is 
received, measurements shall Tje carried with 
and without the chrominance signal reference 
burst or chrominance carrier signal included. 



♦Methods of measurement on receivers for television 
broadcast transmissions: Part 2 Tuning properties 
and general measurements ( first revision ). 

fMethods of measurement on receivers for television 
broadcast transmissions: Part 5 Sensitivity {first 
revision ). 



When a vision interference limiter control is 
provided, it shall be set to give the least effect 
on the picture. 

An oscilloscope is connected in place of the 
picture tube in such a manner that the frequency 
response of the video circuits is unchanged and 
the electrodes continue to have suitably applied 
potentials. In a colour receiver each electrode 
driven by the luminance signal, either directly 
or as a component of a primary colour signal is 
to be measured. 

The level of the picture modulation is kept 
constant, the frequency being varied between 
approximately 100 kHz and the sound/vision 
carrier -frequency difference. The peak-to-peak 
amplitude of the picture modulation either side 
of mid-grey level displayed on the oscilloscope 
is plotted as a function of the modulation 
frequency. 

The measurements are carried out for the 
three levels of picture modulation defined 
above. 

Measurement may be carried out by means of 
a video sweep generator instead of the sinewave 
signal generator, the result being displayed on 
a suitable indicator. 

3.3 Graphic Representation — The amplitude of 
the picture modulation of the waveform dis- 
played on the oscilloscope is plotted as a func- 
tion of the modulation frequency. When a 
swept signal is used, the result may be recorded. 
The frequency scale on the abscissa and the 
amplitude scale on the ordinate may be either 
linear or logarithmic ( see Fig. 2 ). 

4. LINEAR WAVEFORM RESPONSE, 
LUMINANCE CHANNEL 

4.1 Definition — The linear waveform response, 
luminance, is the waveshape measured at the 
picture tube electrode or electrodes when apply- 
ing the stated limited spectrum test signals to 
the input terminals of the receiver. The results 
are expressed as a percentage of the difference 
between black level and maximum white level. 
A rating factor K may also be used in some 
cases; this allows for the differing subjective 
effects of the various distortions. 

Alternatively, the results may be presented by 
photographic records of the various waveforms. 

Four types of response measurement are 
described indicating the frequency and group 
delay response throughout the video frequency 
range: 

a) Line rate bar response, 

b) Pulse response, 

c) Pulse-to-bar ratio, and 

d) Field frequency square wave response. 
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Fig. 2 Examples of Modulation Frequency/Receiver Response Characteristics 



4.2 Method of Measurement — The response 
a, b, c and d to the appropriate signal are 
measured on a representative range of the 
channels in which the receiver is designed to 
operate. The receiver must be tuned in accor- 
dance with 2 ofIS : 4545 ( Part 2 ) - 1983*. 

The radio-frequency signal is modulated with 
a video signal corresponding to a 2 T pulse and 
bar, a field-rate square wave and a composite 
2 T c pulse and bar. 



T - 



2/c 



where 



/c is the nominal upper video frequency 
limit of the system. 



T c = 



1 



2/c< 



where 



♦Methods of measurement on receivers for television 
broadcast transmissions: Part 2 Tuning properties and 
general measurements (first revision ). 



fee is the difference between /o or the 
upper limit of the chrominance signal 
passband, whichever is the lower value, 
and thechrominance sub-carrier frequency. 



Suitable networks for band-limiting the spec- 
trum of pulse and bar signals are shown in 
Fig. 3. 

The waveforms of the test signals are shown 
in Fig. 4. 

The radio-frequency signal is applied to the 
input terminals of the receiver through a vesti- 
gial sideband filter as required by the standards 
of the television system used and a suitable 
matching network. The input signal level is 
adjusted to be between those levels defined in 5 
and 15 of IS : 4545 ( Part 5 ) - 1983* and such 
that noise effects do not influence measurement. 

Where the system in use requires that the 
signal be pre-corrected for receiver group delay 
characteristic. This pre-correction must be 
included in the test signal generator. 

The receiver is adjusted to provide standard 
video output voltage. 

On at least one channel the measurements 
shall be carried out with maximum and mini- 
mum input signal levels as defined in 5 and 15 
ofIS:4545 (Part 5)- 1983*. 

When a luminance channel response control 
is provided, measurements shall be carried out 
in each position where it is switchable and over 
a range of positions where it is continuously 
adjustable. When automatic control is provided 
modifying the response when a colour signal is 
received, measurements shall be carried with and 
without the chrominance signal reference burst 
or chrominance sub-carrier signal included. 

When a vision interference limiter control is 
provided it shall be set to give least effect upon 
the picture. 



♦Methods of measurement on receivers for television 
broadcast transmissions: Part 5 Sensitivity (first 
revision ). 



IS : 4545 ( Part 7 ) - 1983 

An oscilloscope is connected in place of the 
picture tube in such a manner that the frequency 
jresponse is unchanged and the electrodes conti- 
nue to have suitably applied potentials. In a 
colour receiver, each electrode driven by the 
luminance signal, either directly or as a compo- 
nent of a primary colour signal, shall be 
measured. 

4.3 2 T Bar Response — The oscilloscope is 
adjusted as shown in Fig. 5 so that the half- 
amplitude points of the bar transitions coincide 
with points m x and m 2 . Points A and B res- 
pectively at black level and the mid-point of the 
bar are then set at unit-amplitude. The maximum 
departure b of the bar from unit-amplitude 
between points extending to 0"01 H from the 
half-amplitude points of each transition is 
measured and expressed as a percentage of the 
difference between black level and white level. 
The result may be expressed in terms of the 
rating factor fusing the expression given below. 

Crating of 2 T bar response expressed as a 
function of b: 

K = | 6-100 | 

4.4 2 T Pulse Response — The oscilloscope is 
adjusted as shown in Fig. 6 such that the sweep 
velocity corresponds with the time scale indi- 
cated, the black level of the response coincides 
with the horizontal axis and the peak of the 
response falls on the unit-amplitude line and the 
half-amplitude points of the response are sym- 
metrically disposed about the vertical axis. 

The amplitude of the signal is measured at the 
indicated points on the horizontal axis and 
expressed as percentage b of the peak response. 
The difference in time a between the half-ampli- 
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Fig. 3 



Inductances to have Q > 100 

♦Adjusted for minimum response at / = 

T 
Exciting Pulse < -x- 

Induction values are in microhenrys 
Capacitance in picofarads 
Frequency in Megahertz 
Time in microseconds 

Suitable Networks for Band-Limiting Pulse and Bar Signals 
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Sync, level 
a) Luminance test signal, synchronization pulse omitted when applied to colour system coder. 
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D ) Chrominance test signal. 
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c) Composite test signal formed from (b) and (a) with luminance picture modulation component to 50 percent level. 
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Fig. 4 Waveforms of Limited Spectrum Pulse and Bar Signals 



8 



n 0,01 h 
n 



m, I 



I i 

.__J V— J 



& 



■0,01 H n 



IS: 4545 (Part 7)^1983 

White level 



I 



I I 

I I 
L i 



-0,4 H- 



Li 

H = line period 

A = point at black level 

B = is midpoint measured between m 1 and m 2 

Fig. 5 Bar Response and Pulse-to-Bar Ratio 
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Fig. 6 nT Pulse Response 



tude points of the response is measured and 
expressed is nanoseconds. These values may be 
expressed in terms of the rating factor K using 
the expressions given below: 

K rating of 2 T pulse half-amplitude duration 
a in the same unit as T 



2T\ 



K = 

Points on time axis 
and unit intervals 



±1 

±2 
±4 



4.5 2 T Pulse/Bar Rating — The oscilloscope is 
adjusted as shown in Fig. 5 and indicated in 4.3. 
The ratio of the amplitude of the 2 T pulse to 
the amplitude of the 2 T bar response at point 
B is measured and may be expressed in terms of 
the rating factor K using the expression given 
below. 

K rating of 2 T pulse to bar ratio expressed 
as a function of b: 



10 T 1 
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4001 
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4.6 Chrominance Sub-carrier Response of Lumina- 
nce Channel — The oscilloscope is adjusted as in 
4.3 using the 2 T pulse and bar signal ( Fig. 4A ). 
The composite chrominance pulse and bar signal 
( Fig. 4C ) is then applied and the peak-to-peak 
excursions of the chrominance sub-carrier in the 
neighbourhood of point B is measured. 

The chrominance sub-carrier response is 
expressed as the ratio of the peak-to-peak excur- 
sions of the chrominance sub-carrier measured 
as above to the difference between black level 
and white level. 

The measurement shall be repeated with the 
composite chrominance pulse and bar signal 
picture modulation reduced by 50 percent and 
half the difference between black level and white 
level used in expressing the result. 
4.7 Composite Chrominance Sub-carrier 2 T c 
Pulse Response of Luminance Channel — The 
composite chrominance 2 Tc pulse and bar signal 
is applied as picture modulation. The oscillo- 
scope is adjusted as shown in Fig. 7 such that 
the sweep velocity corresponds to the time scale 
indicated, the black level of the response 
coincides with the horizontal axis, the peak of 
the response corresponds to unit-amplitude and 
the half-amplitude points are symmetrically dis- 
posed about the vertical axis. 
9 
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Fig. 7 Response of Luminance Channel to a Chrominance Carrier Pulse 



The maximum excursions of the envelope are 
measured at the indicated points on the hori- 
zontal axis and expressed as a percentage of the 
peak response. 

4.8 Field Frequency Square-wave Response — 

The oscilloscope is adjusted as shown in Fig. 8 
so that the half-amplitude points of the bar 
transitions coincide with points m x and m a and 
so that the mid-points of the positive and 
negative excursions correspond with points A 
and B. The display is adjusted so that points 
A and B correspond to the unit amplitude, the 
synchronizing pulse being ignored. 

The maximum departure b of the bar ampli- 
tude above and below the unit-amplitude level 
B, between points 0*01 V from, the half-ampli- 
tude points of each transition, are measured and 
expressed as a percentage of unit-amplitude ( V 
is the duration of one vertical field ). The 
results may be expressed in terms of the rating 
factor AT using the expression given below: 

K rating of field frequency square-wave res- 
ponse expressed as a function of b: 

b - 1001 



5. MODULATION-FREQUENCY /RESPONSE 
CHARACTERISTIC, CHROMINANCE 
CHANNEL ( NOT APPLICABLE TO 
MONOCHROME TV RECEIVERS ) 

5.1 Definition — The chrominance channel 
modulation- frequency/response characteristic 
represents the amplitude of the chrominance 
signal picture modulation at the picture tube 
electrodes as a function of the modulation 
frequency. 

5.2 Method of Measurement — The chrominance 
channel modulation-frequency/response charac- 
teristic in the range from 100 kHz upwards is 
measured on a representative channel chosen 
from those in which the receiver is designed to 
operate. The receiver must be tuned in accor- 
dance with 2 of IS : 4545 ( Part 2 ) - 1983*. 

The receiver is adjusted to provide standard 
video output voltage. A suitable test pattern 
signal is then applied and the receiver adjusted 
to provide optimum colour decoding. 



K 
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The radio-frequency carrier is modulated with 
the output signal from the appropriate colour 
system coder having inputs for the three primary 
colours and an independent luminance channel. 
A 50-percent constant level grey pedestal is 
applied to the luminance channel input and sine- 
wave picture modulation swinging over the 
ranges 25 to 75 percent and 40 to 60 percent, 
is applied in turn to the three primary colour 
inputs of the coder. 

The radio-frequency signal is applied to the 
input terminals of the receiver through a vesti- 
gial sideband filter as required by the standards 
of the television system used and a suitable 
matching network. The input level is adjusted 
between those levels defined in 5 and 15 of 
IS : 4545 ( Part 5 ) - 1983* so that noise effects 
do not influence measurement. 

An oscilloscope is connected in place of the 
picture tube, to each appropriate primary colour 
or colour difference output signal in turn, in 
such a manner that the frequency response of 
the video circuits is unchanged and the electro- 
des continue to have suitably applied potentials. 

The level of the picture modulation is kept 
constant, the frequency being varied between 
approximately 1 00 kHz at the nominal system 
upper limit of the chrominance passband. The 
peak-to-peak amplitude of the picture modula- 
tion to either side of the mid-value displayed 
on the oscilloscope is plotted as a function of 
the modulation-frequency. Measurements are 
carried out at the two levels of picture 
modulation defined above. 

Measurement may be carried out by means of 
a video sweep generator instead of the sine-wave 
signal generator, the result being displayed on a 
suitable indicator. 

5.3 Graphic Representation — The amplitude of 
the sinusoidal component of the picture modula- 
tion waveform displayed on the oscilloscope is 
plotted as a function of the modulation fre- 
quency. When a swept signal is used, the result 
may be recorded photographically. The fre- 
quency scale on the abscissa and the amplitude 
scale on the ordinate may be either linear or 
logarithmic ( see Fig. 9 ). 

6. LINEAR WAVEFORM RESPONSE, 
CHROMINANCE CHANNEL ( NOT 
APPLICABLE TO MONOCHROME 
TV RECEIVER ) 

6.1 Definition — The linear waveform response, 
chrominance is the wave shape measured at the 
appropriate picture tube electrodes when apply- 
ing the stated limited spectrum test signals to the 
colour system coder providing the video signal 



to radio-frequency modulator. The results are 
expressed as a percentage of the difference 
between black level and the signal level occur- 
ring in the appropriate channel corresponding 
to unit-amplitude. A rating factor K may also 
be used in some cases; this allows for the differ- 
ing subjective effect of various distortions. 

Alternatively, the results may be presented by 
photographic records of the various waveforms. 

Four types of response measurement are 
described indicating the frequency and group- 
delay response over the chrominance passband 
and the chrominance carrier frequency band. 
They are: 

a) line rate bar response, 

b) pulse response, 

c) pulse-to-bar ratio, and 

d) field frequency square-wave response. 

6.2 Method of Measurement — The responses 
(a), (b), (c) and (d) to the appropriate signals are 
measured on a representative range of the 
channels in which the receiver is designed to 
operate. The receiver shall be tuned in accor- 
dance with 2 of IS : 4545 ( Part 2 ) - 1983*. The 
receiver is adjusted to provide standard video 
output voltage. A test pattern is then applied 
and the receiver adjusted to provide optimum 
decoding. The radio-frequency carrier is modula- 
ted with the output signal from the appropriate 
colour system coder having inputs for the three 
primary colours and an independent luminance 
channel. A 50-percent grey level constant 
pedestal is applied to the luminance channel 
input and picture modulation corresponding to a 
2 T c pulse and bar and a field rate square-wave 
is applied, in turn, to the three primary colour 
inputs of the coder at 55 percent and 30 percent 
of the maximum system level. Suitable networks 
for band-limiting pulse and bar signals are shown 
in Fig. 3. The waveforms of the test signals are 
shown in Fig. 4, and T c is as defined in 4.2. The 
radio-frequency signal is applied to the input 
terminals of the receiver through a vestigial side- 
band filter as required by the standards of the 
television system used and a suitable matching 
network. 

Where the system in use requires that the signal 
be pre-corrected for receiver group delay chara- 
cteristic, this pre-correction shall be included in 
the signal generator. 

The input level is adjusted between those levels 
defined in 5 and 15 of IS : 4545 ( Part 5 ) - 1983f 
so that noise effects do not influence measure- 
ment. An oscilloscope is connected in place of 
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the picture tube to each appropriate primary 
colour or colour difference output signal in turn, 
in such a manner that the frequency response of 
the video circuits is unchanged and the electrodes 
continue to have suitably applied potentials. 

6.3 2 T c Bar Response — The oscilloscope is 
adjusted as shown in Fig. 5 so that the half- 
amplitude points of the bar transitions coincide 
with points mi and m 3 . Points A at black level 
or the grey pedestal level and B at the mid- 
point of the bar are set at unit-amplitude. The 
maximum departure of the bar from unit-ampli- 
tude between points extending to ^q from tne 

half-amplitude points of each transition is 
measured and expressed as a percentage b of 
unit-amplitude. The result may be expressed 



in terms of the rating factor K using the expres- 
sion given below: 

K rating of 2 T c bar response expressed as a 
function of b: 

K=\b-100\ 

6.4 2 T c Pulse Response — The oscilloscope is 
adjusted as shown in Fig. 6 such that the sweep 
velocity corresponds with the time scale indi- 
cated, the black level or grey pedestal level of 
the response coincides with the horizontal axis, 
the peak of the response corresponds with unit- 
amplitude and the half-amplitude points of the 
response are symmetrically disposed about the 
vertical axis. The amplitude of the signal is 
measured at the indicated points on the hori- 
zontal axis and expressed as a percentage of the 
peak response. The difference in time between 
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the half-amplitude points of the response is 
measured and expressed in nanoseconds. 

These values may be expressed in terms of the 
rating factor isT using the expressions below: 



/c = 


a - 2 T c 




10 T c 




( a and T c are expressed in the same units ). 


Points on Time Axis 
in Unit Intervals 


K Rating as a Function 
of Percentage of Peak 
Response b 
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400 
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K = 
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200 
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100 



6.5 2 Tc Pulse/Bar Rating — The oscilloscope 
is adjusted as shown in Fig. 5 and indicated 
in 6.3. The ratio of the amplitude of the 2 T c 
pulse to the amplitude to the 2 Tc bar response 
at a point B is measured and expressed in terms 
of the rating factor K using the expression given 
below: 

K rating of 2 T pulse/bar ratio expressed as a 
function of b: 



K = 



100 



4b 



6.6 Field Frequency Square-Wave Response — 

The oscilloscope is adjusted as shown in Fig. 8 
so that the half-amplitude points of the bar 
transitions correspond with points m t and m 2 
and so that the mid-points of the positive and 
negative excursions correspond with points A and 
B. The display is adjusted so that points A and 
B correspond to the unit-amplitude, the synchro- 
nizing pulses and the grey pedestal, if either are 
present, being ignored. The maximum deviations 
above and below the unit-amplitude level up to 
points O'Ol V from the half-amplitude point of 
each transition are measured and expressed as a 
percentage of unit-amplitude. The result may 
be expressed in terms of the rating factor fusing 
the expression given below. 

K rating of field frequency squarewave 
response expressed as a function of b: 



K = 



100 



6.7 Presentation of Results — Since significant 
differences in the responses of the colour diffe- 
rence channels can give rise to errors in colour 
transitions, the response to a given test signal 
may be superimposed on a single graph with 
those relating to the various colour difference 
channels, being suitably identified in order to 
indicate the presence of such differences. 



7. BLACK LEVEL AND ITS STABILITY 

7.1 Introduction — Black level is the television 
signal level during the active line period in the 
absence of picture modulation. It applies to the 
luminance signal, the individual primary colour 
signals, and the individual colour difference 
signals. Measurements of the luminance gene- 
rated by the picture tube when the signal is at 
black level may be carried out or of the equiva- 
lent signal voltage level at the picture tube elec- 
trodes. This clause deals with measurements of 
the variation of the voltage corresponding to 
black level at the picture tube electrodes with 
respect to time, temperature, supply voltage, 
input signal level and between monochrome and 
colour operation. It must be borne in mind, 
when interpreting the following electrical 
measurements, that the picture tube luminance 
corresponding to black level may be influenced 
by changes in supply potentials and voltages or 
ancillary electrodes of the picture tube. 

7.2 Voltage Corresponding to Black Level — 

The voltage corresponding to black level is the 
potential on a controlling electrode of the 
picture tube relative to ground potential or the 
potential of a supply rail. All guns of a multi- 
gun colour picture tube are to be measured 
individually. Where more than one picture 
tube electrode is modulated with the same signal 
or with associated signals, the difference in 
potential between the two controlling electrodes 
measured with the signal at black level, is the 
voltage corresponding to black level. 

7.3 Variation of Black Level with Time — If no 

other influence is present, the variation of the 
voltage corresponding to black level with time 
is mainly due to the temperature dependence of 
the component characteristics and the internal 
heating of the receiver. It is the change in the 
voltage corresponding to black level expressed 
as a percentage of the difference between black 
level and white level, as a function of time. 

7.4 Method of Measurement — Measurement 
is carried out on a representative channel of 
those in which the receiver is designed to 
operate. The receiver shall be tuned in accor- 
dance with 2 of IS : 4545 ( Part 2 ) - 1983* and 
is adjusted to provide standard video output 
voltage. A test pattern is applied and the 
receiver adjusted for optimum decoding. The 
radio frequency signal is applied to the input 
terminals of the receiver through a vestigial 
sideband filter as required by the standards of 
the television system used and a suitable match- 
ing network. The input signal level is adjusted 
to be between those levels defined in 5 and 15 of 
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IS : 4545 ( Part 5 ) - 1983* so that noise effects 
do not influence measurements. The radio- 
frequency signal is modulated with a selectably 
monochrome or colour video signal having 
picture content at black level. An oscilloscope 
is connected to the appropriate picture tube 
electrode or electrodes and the variation of the 
voltage corresponding to black level measured 
at specific time intervals under constant supply 
voltage, ambient temperatue and relative humi- 
dity without touching the receiver controls. If 
applicable, it is recommended that the measure- 
ments be repeated at the lowest and highest 
values of ambient temperature to be encountered 
in practice. 

Measurements may also be repeated for a 
range of ambient temperatures. Measurements 
shall be carried out with both monochrome and 
colour signals and in the case of a colour recei- 
ver, for the electrodes or groups of electrodes 
generating the individual primary colour images. 
When the picture tube has a number of electro- 
des influencing the sensitivity of the main 
control electrodes, variations in the operating 
potentials of these electrodes shall also be 
measured under the various conditions and any 
significant changes recorded with the results. 

7.5 Period of Initial Variation of Black Level — 

The period of initial variation of black level is 
the time elapsing between initial switching on 
and the establishment of a condition in which 
the voltage corresponding to black level stays 
within a specified tolerance. The initial variation 
of black level is the value of the variation of the 
voltage corresponding to black level and the 
difference between the highest and lowest 
voltages corresponding to black level expressed 
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as a percentage of the difference between black 
level and white level occurring in this period. 

7.6 Method of Measurement — Before com- 
mencement of the measurements, the receiver 
shall be switched off for a sufficiently long 
period for all parts of the receiver to attain 
approximately the test room temperature. 

The duration and extent of the initial variation 
of black level shall be derived from a series of 
measurements from the moment of switching on, 
but measurements of the voltage corresponding 
to black level begin as soon as these are 
performable. 

The signals used for measurement, their appli- 
cation to the receiver and the measurement 
intrumentation are as in 7.4. Due to the neces- 
sity of commencing measurements at room 
temperature, arrangements may be made to 
carry out various measurements simultaneously 
or to restrict the number of measurements to 
those considered the most significant. 

7.7 Presentation of Results — The variation in 
the voltage corresponding to black level expres- 
sed as a percentage of the difference between 
black level and white level is plotted as a func- 
tion of time in a curve having as abscissa, time in 
minutes on a logarithmic scale and as ordinate, 
the change of voltage. As reference, the voltage 
corresponding to black level at either 1 minute 
or 1 hour after initial switching on may be 
chosen. An example of curve showing the 
variation of voltage corresponding to black level 
as a function of time is shown in Fig. 10. 

7.8 Black Level as a Function of Supply Voltage — 

A variation in the supply voltage may result in a 
change of the voltage corresponding to black 
level. The signals used for measurements and 
the instrumentation are those of 7.4. The voltage 
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corresponding to black level is measured as 
defined in 7.2 as a function of supply voltage, 
the latter being varied within the appropriate 
limits as selected from those laid down in 6 of 
IS : 4545 ( Part 1 )-1983*. This measurement 
shall not be performed during the period of initial 
variation of black level. When the picture tube 
has a number of electrodes influencing the sen- 
sitivity of the main control electrodes, variation 
in the operating potentials of these electrodes 
shall also be measured and any significant 
changes recorded with the results. 

7.9 Presentation of Results — Curves representing 
the voltage corresponding to black level as a 
function of the supply voltage are plotted with 
the voltage variation as ordinate expressed as a 
percentage of the difference between black level 
and white level on a linear scale. The supply 
voltage variation is expressed as a percentage on 
a linear horizontal scale. An example of a curve 
showing the variation of the voltage corres- 
ponding to black level as a faction of supply 
voltage is shown in Fig. 11. 

7.10 Black Level as a Function of Input Signal 
Level — A variation in the input signal may 
result in a change of the voltage corresponding 
to black level. The signals used for measurement 
and the instrumentation are those of 7.4. The 
voltage corresponding to black level is measured 
as defined in 7.2 as a function of input signal, 
the latter being vari ed within the appropriate 

limits over the full range of the values in accor- 
dance with 9 of IS : 4545 ( Part 1 )-198 3*. This 
measurement shall not be performed during the 
period of initial variation of black level. When 
the picture tube has a number of electrodes 
including the sensitivity of the main control 
electrodes, variations in the operating potentials 
of these electrodes shall also be measured and 
any significant changes recorded with the results. 

7.11 Presentation of Results — Curves represent- 
ing black level as a function of input signal level 
are plotted with the variation of the voltage 
corresponding to black level expressed as a per- 
centage of difference between black level and 
white level as ordinate on a linear scale. The 
recommended reference value depending on the 
receiver sensitivity being that contained with an 
input signal level of — 50 dB ( mW ). The input 
signal is expressed in decibels as the abscissa on 
a linear scale. An example of a curve showing 
variations of voltage corresponding to black 
level as a function of input signal level is shown 
in Fig. 12. 

7.12 Change to Black Level Between Colour 
and Monochrome Operation — Due to the pre- 
sence of a chrominance synchronizing signal such 



as a reference carrier burst or the presence of 
the chrominance carrier itself in colour systems 
employed frequency modulation of the chromi- 
nance carrier, differences in black level can occur 
between monochrome and colour operation. It 
applies to the luminance black level and to both 
the individual primary colour signal and the 
individual colour difference signal black levels. 

7.13 Method of Measurement — The signals 
used for measurement and the instrumentation 
are those of 7.4. The voltage corresponding to 
black level is measured as defined 7.2 first for 
monochrome operation and then for colour 
operation. Measurements are carried out at the 
extreme positions of any colour saturation control 
as well as at the position giving optimum 
decoding. 

8. DC COMPONENT DISTORTION 
LUMINANCE CHANNEL 

8.1 Definition — The distortion of the dc 
component of the luminance signal is the shift 
of the voltage corresponding to black level on 
or between the control electrode or electrodes of 
the picture tube due to a change in picture 
luminance signal level. 

8.2 Method of Measurement — Measurement is 
carried out on a representative channel of those 
in which the receiver is designed to operate. The 
receiver shall be tuned in accordance with 2 of 
IS : 4545 ( Part 2 )-1983* and is adjusted to 
provide standard video output voltage. A test 
pattern is applied and the receiver adjusted for 
optimum decoding. When a vision signal inter- 
ference limiter control is provided, it shall be set 
to have least effect upon the picture. The radio- 
frequency signal is applied to the input terminals 
of the receiver through a vestigial sideband 
filter as required by the standards of the television 
system used and a suitable matching network. 

The input signal level is adjusted between those 
level defined in 5 and 15 of IS : 4545 ( Part 5 )- 
1983t so that noise effects do not influence 
measurement. Measurements are also carried out 
at high and low signal levels as defined respectively 
in 5 and 15 of IS : 4545 ( Part 5)-1983t ( the low 
signal level being, however, such that measure- 
ment accuracy is not impaired by noise ). The 
radio-frequency signal is modulated with a video 
signal corresponding, successively to black level 
50 percent of white level and white level. The 
signals at 50 percent white level and white level 
shall include a small area at black level ( see 
Fig. 13A). 
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Fig. 12 Example of Variation of 
as a Function of the 

An oscilloscope is connected to the appro- 
priate picture tube electrode or electrodes and 
the voltage corresponding to black level is 
measured at the control electrodes or electrode 
of the picture tube. The shift in the voltage 
corresponding to black level for the three picture 
signal conditions is expressed as a percentage of 
the difference in potential between black level 
and white level for standard video output voltage 
( see Fig. 13B ). 

In a colour receiver, each electrode driven by 
the luminance signal either directly or as a 
component of a primary colour signal, is to be 



-60 -40 -20 dB(mW) | npu t signal 

level 

Corresponding to Black Level 
Input Signal Level 

measured. Where both grid and cathode of a 
picture tube electron gun have a luminance 
signal or luminance signal derived component 
applied, a differential oscilloscope measurement 
shall be made between the appropriate electrodes. 
Care shall be taken in making measurements 
to observe whether any distortions to the dc 
component are due to beam current limiting 
arrangements. Any such effects should be noted 
in the results. When the picture tube has number 
of electrodes influencing the sensitivity of the 
main control electrodes, variations in the opera- 
ting potentials of those electrodes shall also be 
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measured under various conditions and any 
significant changes recorded with the results. 

9. DC COMPONENT DISTROTION, 
COLOUR DIFFERENCE SIGNAL 
( NOT APPLICABLE TO MONOCHROME 
TV RECEIVERS ) 

9.1 Definition — The distortion of the dc compo- 
nent of the colour difference signals, where these 
are applied to the picture tube electrodes 
separately from the luminance signals, is the 
shift of the voltage corresponding to colour 
difference signal black level on the control 
electrode or electrodes of a given gun of the 
picture tube due to a change in picture-colour 
difference signal level. 

9.2 Method of Measurement — Measurement is 
carried out on a representative channel of those 
in which the receiver is designed to operate. The 
receiver shall be tuned in accordance with 
IS : 4545 ( Part 2 )-1983* and is adjusted to pro- 
vide standard video output voltage. A test 
pattern is applied and the receiver adjusted for 
optimum decoding. 

The radio-frequency signal is applied to the 
input terminals of the receiver through a vestigial 
sideband filter as required by the standards of 
the television system used and a suitable matching 
network. The input signal level is adjusted 
between those levels defined in 5 and 15 of 
IS : 4545 ( Part 5 )- 1983t so that noise effects do 
not influence measurement. 
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Measurements are also carried out at low 
signal levels as defined in 5 of IS : 4545 ( Part 5)- 
1983*, the low signal level being, however, such 
that measurement accuracy is not impaired by 
noise. The radio-frequency signal is modulated 
by the output of a suitable colour system coder. 
Input signals corresponding successively to 
black level, 50 percent of peak level and peak 
level, with the latter two including a small area 
at black level of the primary colour signals, are 
applied, in turn, to the red , blue, green, blue 
and green, red and green, and red and blue 
primary jcolour inputs of the coder ( see 
Fig. 14 A ). 

An oscilloscope is connected to the appropriate 
picture tube electrodes in turn and in each case 
the voltage corresponding to the colour difference 
signal black level is measured for the three signal 
conditions applied in the six combinations to the 
coder inputs. The change in the voltage expres- 
sed as a percentage of the difference in potential 
between black level and the level corresponding 
to the maximum level as measured when the in- 
put signal is a full amplitude, full purity colour 
bar signal with the white bar at white level. Care 
shall betaken in making measurements to observe 
whether any effects are due to beam current 
limiting arrangements. Any such effects shall 
be noted in the results ( see Fig. 14B and 14C ). 

10. DC COMPONENT DISTORTION, 
PRIMARY COLOUR SIGNALS ( NOT 
APPLICABLE TO MONOCHROME TV 
RECEIVERS ) 

10.1 Definition — DC component distortion of 
the primary colour signals is the shift of voltage 



♦Methods of measurement on receivers for television 
broadcast transmissions: Part 5 Sensitivity (first 
revision ). 
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corresponding to black level on the control 
electrode of a picture tube, to which a primary 
colour singal is applied, due to a change in 
"rimarv colour signals level. 

10.2 Method of Measurement — Measurement is 
carried out on a representative channel of those 
in which the receiver is designed to operate. 
the receiver shall be tuned in accordance with 
2 of IS : 4545 ( Part 2 )-1983* and is adjusted to 
provide standard video output voltage A test 
pattern is applied and the receiver adjusted for 
optimum decoding. 

The radio-frequeney signal is applied to the 
input terminals of the receiver through a vestigial 
sideband filter as required by the standards of 
the television system used and a suitable matching 
network. 

The input signal level is adjusted between 
those levels defined in 5 and 15 of IS : 4545 
( Part 5 )-1983t so that noise effects do not 
influence measurement. Measurements are also 
carried out at low signal levels as defined in 5 of 
IS: 4545 (Part 5 )- 19831" the low signal level 
being, however, such that measurement accuracy 
is not impaired by noise. The radio-frequency 
signals is modulated by the output of a suitable 
colour system coder. Input signal corresponding 
successively to black level, 50 percent of peak 
level and peak level, with the latter two including 
a small area at black level of the primary colour 
signals are applied, in turn, to the red, blue, 
green, blue and green, red and green, and red 
and blue primary colour inputs of the coder 
( see Fig. 14A ). 

An oscilloscope is connected to the appropriate 
picture tube electrodes in turn and in each case 
the voltage corresponding to the primary colour 
signal black level is measured for the three signal 
conditions a nrx lied in six combinations to the 
coder inputs. The change in the voltage corres- 
ponding to black level for the various conditions 
is expressed as a percentage of the standard video 
output voltage. Care shall be taken in making 
measurements to observe whether any distortions 
to the dc component are due to beam current 
limiting arrangements. Any such effects shall be 
noted in the results. When the picture tube has a 
number of electrodes, influencing the sensitivity 
of the main control electrodes, variations in ope- 
rating potentials of these electrodes shall also be 
measured under the various conditions and any 
significant changes recorded in the results ( see 
Fig. 14D ). 



11. ERRORS OF CHROMINANCE SIGNAL 
DEMODULATION ANGLE ( NOT 
APPLICABLE TO MONOCHROME TV 
RECEIVERS ) 

11.1 Definition — Three aspects of the chromi- 
nance signal demodulation measured are: 

a) the demodulation angles of the carrier 
chrominance signal, 

b) the delayed carrier chrominance signal 
phase matching, and 

c) the amplitude matching of delayed and 
undelayed carrier chrominance signals. 

11.2 Method of Measurement — Measurement is 
carried out on a representative channel of those 
in which the receiver is designed to operate. The 
receiver shall be tuned in accordance with 2 of 
IS : 4545 (Part 2 )-1983* and is adjusted to 
provide a standard video output voltage. A test 
pattern is applied and the receiver adjusted for 

"optimum decoding. The radio-frequency signal 
is applied to the input terminals of the receiver 
through a vestigial sideband filter as required 
by the standards of the television system used 
and suitable matching network. The input 
signal level is adjusted between those levels defined 
in 5 and 15 of IS : 4545 ( Part 5 )-1983t so that 
noise effects do not influence measurement. 
Measurements are also carried out at low signal 
levels as defined in 5 of IS : 4545 ( Part 5 )- 
1983f, the low signal level being, however, such 
that the measurement accuracy is not impaired 
by noise. 

11.3 Errors of Chrominance Signal Demodulation 
Angle — The radio-frequency signals modulated 
by the output of a suitable colour system coder, 
the input signals being colour bars occurring on 
alternate lines, the intermediate lines being at 
black level. 

An oscilloscope is connected to the appro- 
priate rinint i" the circuit where .the R — Y 
signals may be observed. The R — Y modulation 
component is switched off at the coder. 

The mean phase of the chrominance carrier 
reference bursts is adjusted to achieve a minimum 






value and sign of the necessary shift are recorded 
as the R — Y error. The mean phase of the 
reference bursts where this has been shifted is 
now returned to nominal and the oscilloscope 
connected to a suitable point to observe the 
B — Y signal. The R — Y modulation at the 
coder is now switched on and the B — Y modu- 
lation switched off. The mean phase of the 
chrominance carrier reference bursts is adjusted 
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at the coder to give minimum response averaged 
over pairs of lines. The value and sign of this 
phase shift is recorded as the B — Y error. 

11.4 Delayed Chrominance Carrier Signal Phase 
Matching — The measurement is as defined in 
11.3 when measuring the R — Y error. An error 
indirect and delayed path phase matching will 
result in a different adjustment at the coder of 
the chrominance carrier reference burst mean 
phase to achieve minimum response on each of 
the adjacent lines in time. This difference in 
phase shift is measured observing the R — Y 
output. The differences expressed either in 
degrees of chrominance carrier phase or conver- 
ted into time in nanoseconds is recorded as the 
error. 

11.5 Amplitude Matching of Delayed and Direct 
Chrominance Carrier Signal — The test set-up 
is as defined in 11.3, the oscilloscope being con- 
nected to observe the R — Y signal. The B — Y 
modulation of the coder is switched off and the 
amplitude of the R — Y signal measured on 
adjacent lines in time. The amplitude matching 
error of delayed and direct signals is the ratio of 
the smaller to the larger expressed as a percentage. 

12. EFFECTS OF PHASE DISTORTION ON 
INCOMING SIGNAL FOR SMALL 
PICTURE AREAS (NOT APPLICABLE 
TO MONOCHROME TV RECEIVERS ) 

12.1 Definition — Chrominance signal sideband 
asymmetry in the receiver will cause the decoder 
to respond differently to transients as compared 
to large areas of the picture when there is distor- 
tion of the phase relationship between the 
chrominance carrier reference bursts and the 
carrier chrominance picture signal as receiver. 
Hanover blind effects may arise on transitions 
and the transient response may be degraded. 

12.2 Method of Measurement — Measurement is 
carried out on a representative channel of those 
in which the receiver is designed to operate. The 
receiver shall be tuned in accordance with 2 of 
IS : 4545 ( Part 2 )-1983* and is adjusted to 
provide a standard video output voltage. A test 
pattern is applied and the receiver adjusted for 
optimum decoding. The radio-frequency signal 
is applied to the input terminals of the receiver 
through a vestigial sideband filter, as required 
by the standards of the television system used 
and a suitable matching network. The input 
signal level is adjusted between those levels 
defined in 5 and 15 of IS : 4545 ( Part 5 )-1983t 
so that noise effects do not influence measure- 
ment. Measurements are also carried out at low 
signal levels as defined in 5 of IS : 4545 ( Part 5) - 
1983* the low signal level being, however, such 
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that the measurement accuracy is not impaired 
by noise. 

The radio-frequncy signal is modulated by the 
output of a suitable colour system coder having 
inputs for the three primary colours and an 
independent luminance channel. A 50 percent 
grey level constant pedestal is applied to the 
luminance channel and picture modulation 
corresponding to a 2 7c pulse and bar is applied 
to the three primary colour inputs of the coder 
at 55 percent and 30 percent of the maximum 
system level. Suitable networks for band-limiting 
pulse and bar signals are shown in Fig. 3. The 
waveforms of the test signals are shown in 
Fig. 4 and T c is as defined in 4.2. 

An oscilloscope is connected in place of the 
picture tube to each appropriate ^primary colour 
or colour difference output signal, in turn, in 
such a manner that the frequency response of 
the video circuits is unchanged. The 2 T c pulse/ 
bar ratio is measured as indicated in 6.5 and the 
peak-to-peak amplitude of the pulse is measured. 
The mean phase of the reference chrominance 
carrier burst at the coder is advanced 30° in 
phase from the nominal condition. The pulse to 
bar ratio is again measured as above and the 
peak-to-peak value of any Hanover blind effect 
occurring on the peak of the pulse is also 
measured. These measurements are then repeated 
with themean phase of the reference chrominance 
carrier burst at the coder retarded 30° in phase. 

12.3 Presentation of Results — Results are 
tabulated for the three primary colour signals 
and in each case, for the three conditions of 
phase and two of amplitude showing the pulse/ 
bar amplitude ratios and the changes in the 
amount of Hanover blind effects on the pulse, 
as shown in Fig. 15A and 15B. 

13. LUMINANCE/CHROMINANCE DELAY 
INEQUALITY (NOT APPLICABLE TO 
MONOCHROME TV RECEIVERS ) 

13.1 Definition — Luminance/chrominance delay 
inequality is a measure of the error in relative 
timing of the luminance and chrominance 
components of the primary colour signals or the 
equivalents saparate luminance and chrominance 
signals applied to the picture tube. 

13.2 Method of Measurement — Measurement is 
carried out on a respresentative channel of those 
in which the receiver is designed to operate. The 
receiver shall be tuned in accordance with 2 of 
IS : 4545 ( Part 2 ) - 1983* and is adjusted to 
provide standard video output voltage. A test 
patttern is applied and the receiver adjusted for 
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15D Primary Colour Signal Measurement, Negative Polarity 

Fig. 15 Distortion of Small Picture Areas, PAL System 



optimum decoding. The radio-frequency signal 
is applied to the input terminals of the receiver 
through a vestigial sideband filter as required by 
' the standards of the television system used and a 
suitable matching network. The input signal 
level is adjusted between those levels defined in 
5 and 15 of IS : 4545 ( Part 5 )-1983* so that 
noise effects do not influence measurement. The 
radio -frequency signal is modulated by the out- 
put of a suitable colour system coder having 
inputs for the three primary colours and an 
independent luminance channels. The input 
signals of the coder consist of 2 T c pulse and bar 
signals applied in the proportions indicated 
below, according to the primary colour channel 
being measured- 
Coder Inputs in Percentage of Maximum Value 
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Three primary colour channels are measured 
in turn at the two levels defined above by connec- 
tion of an oscilloscope in place of the picture 
tube to the primary colour output in such a 
manner that the frequency response of the video 
circuits is unchanged. Where luminance and 
colour difference components are applied in 
separate picture tube electrodes, a differential 
oscilloscope shall be used to give an indication 
of the primary colour signals. 

In the case of each primary colour channel, 
the appropriate input signals to the coder are 
applied and the receiver chrominance channel 
gain control adjusted to nullify the bar compo- 
nent of the pulse and bar signal. 

Where the system in use requires that the 
signal be pre-corrected for receiver group delay 
characteristic, this pre-correction shall be 
included in the signal generator. 



Where there is a luminance/chrominance 
timing error, the pulse component will not dis- 
appear entirely but will leave a residual sinu- 
soidal disturbance. Where this sinnsoidal dis- 
tbabance commences in the direction of white 
level, the chrominance channel is delayed relative 
to luminance and when in the other direction, 
luminance is delayed relative to chrominance. 
The chrominance component is switched off and 
the amplitude of the pulse measured. The 
chrominance component is then switched on and 
the peak-to-peak magnitude of the sinusoidal 
disturbance is measured. These values are used 
in the formula below to determine the magnitude 
of the luminance/chrominance timing error. 
Typical resulting waveforms are shown in Fig. 16. 
= 2 To A 
it B 

= the magnitude of the delay inequality, 

= as defined in 4.2, 

= peak-to-peak amplitude of sinusoidal 

disturbance, and 
= amplitude of luminance channel pulse 

alone. 

13.3 Presentation of Results — The results are 
tabulated for the three primary colour channels 
at the two stated levels showing the magnitude 
and sign of the relative timing error between the 
luminance and chrominance components. 

14. G - Y SIGNAL MATRIXING ERROR 
( NOT APPICABLE TO MONOCHROME 
TV RECEIVERS ) 

14.1 Definition — Where the G — Y signal is 
obtained by matrixing proportions of R — Y, 
and B — Y, this measurement defines the de- 
viation of these proportions from the nominal 
value. 

14.2 Method of Measurement — Measurement is 
carried out on a representative channel of those 
in which the receiver is designed to operate. The 
receiver shall be tuned in accordance with 2 of 
IS : 4545 ( Part 5 ) -1983* and is adjusted to 
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provide standard video output voltage. A test 
pattern is applied and the receiver adjusted for 
optimum decoding. The radio-frequency signal 
is applied to the input terminals of the receiver 
through a vestigial sideband filter as required by 
the standards of the television system used and 
a suitable matching network. The input signal 
level is adjusted between those levels defined in 
5 and 15 of IS : 4545 ( Part 5 )-I983* so that 
noise effects do not influence measurement. The 
radio-frequency signal is modulated by the out- 
put of a suitable colour system coder. The input 
signals to be coded consists of a constant pedestal 
signal of 50 percent maximum amplitude to the 
blue input and 14 percent maximum amplitude to 
the green input with no signal applied to the red 
channel. An oscilloscope is connected to a 
suitable point to observe the G — Y signal or 
where this is not available, the green signal. The 
chrominance signal is switched off at the coder 
and the signal level on the oscilloscope observed. 
The chrominance signal is restored and the 
amplitude of the green input is adjusted for zero 
G — Y output, that is, the same level as when 
the chrominance signal was not present. The 
level of the green input signal to the coder is 
measured. 

Note — Where the G — Y signal is observed, 
measurement may be facilitated by using a line rate 
square-wave for the blue and green input signals 
permitting observation of the amplitude under both 
conditions without the need to switch off the 
chrominance signal at the coder. 

14.3 Presentation of Results — The result of the 
measurement is expressed as the percentage 



error of the B — Y signal contribution to the 
G — Y signal calculated as follows. 

From the measured value of the green signal 
input to the coder and the known blue signal 
input, the equivalent values of R — Y and B — Y 
are calculated using the standard formulation for 
Y, the luminance signal that is Y' = 030 
R' + 0-59 G' + 011 B'. The values are nor- 
malized for unit value of R — Y by dividing 
the coefficient of B — Y by the coefficient of 
R — Y. The resulting decimal fraction is 
expressed as a percentage of 0'37, this being the 
nominal ratio of B — Y and R— Y contribution 
to G — Y. This percentage represents the 
measured contribution of B — Y to the G — Y 
signal. 

15. PRIMARY COLOUR SIGNAL 
MATRIXING ERROR (NOT 
APPLICABLE TO MONOCHROME TV 
RECEIVERS ) 

15.1 Definition — These measurements define 
the accuracy with which the blue and green 
primary colour signals are formed from the 
luminance and colour difference signal compo- 
nents, with the receiver adjusted to correctly 
proportion the red colour separation signal. 

15.2 Method of Measurement — Measurement 
is carried out on a representative channel of 
those in which the receiver is designed to 
operate. The receiver must be tuned in accor- 
dance with 2 of IS : 4545 ( Part 2 ) - 1983* and 
is adjusted to provide standard video output 
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voltage. A test pattern is applied and the 
receiver adjusted for optimum decoding. The 
radio-frequency signal is applied to the input 
terminals of the receiver through a vestigial 
sideband filter as required by the standards of 
the television system used and a suitable match- 
ing network. The input signal level is adjusted 
between those levels defined in 5 and 15 of 
IS : 4545 ( Part 5 ) - 1983* so that noise effects 
do not influence measurement. The radio- 
frequency signal is modulated by the output of 
a suitable colour system coder. The signals 
applied to the coder are constant pedestal signals 
of 60 percent maximum amplitude to the red, 
blue and green inputs. An oscilloscope is 
connected to observe the red primary colour 
signal where it is applied to the picture tube. 
Where luminance and chrominance signals are 
applied to separate terminals of the picture tube, 
the primary colour signal may be observed by 
using an oscilloscope with differential inputs. 
The level of the signal at the red output is noted 
and the blue and green inputs to the coder 
removed. If necessary, the receiver chrominance 
channel gain control is adjusted to provide the 
same output level as existed when all three 
inputs were applied to the coder. The oscillo- 
scope is now transferred to the blue signal out- 
put to the picture tube and the signal level noted 
with the signal applied to all three coder inputs 
as before. 

The red and green inputs to the coder are 
removed and the level of the signal noted, 
expressed as a percentage of that when all three 
inputs were applied to the coder. The oscillo- 
scope is now transferred to the green output to 
the picture tube and the signal level noted with 
signals applied to all three coder inputs as 
before. The red and blue inputs to the coder 
are removed and the level of the signal noted, 
expressed as a percentage of that when all three 
inputs were applied to the coder. 

15.3 Presentation of Results — The results of 
the measurements are expressed as the percent- 
age of the 5— Y contribution to the blue primary 
colour signal and the C — Y contribution io the 
green primary colour signal, 100 percent being 
the nominal value. Calculated using the follow- 
ing expressions where n is the percentage 
obtained from the measurements in 18.2. 

Blue primary colour signal B— Y contribution 
as a percentage of nominal 

100 (n - U ) 
= ^__ l. p erC ent 

Green primary colour signal contribution of 
G— Y as a percentage of nominal 

100 ( n - 59 ) 



16. SUPRIOUS LINE SEQUENTIAL 
EFFECTS (NOT APPLICABLE TO 
MONOCHROME TV RECEIVERS) 

16.1 Definition — Receivers may show diffe- 
rences in signal levels or different levels of 
spurious signals on lines sequential in time. 

16.2 Method of Measurement — Measurement 
is carried out on a representative channel of 
those in which the receiver is designed to 
operate. The receiver shall be tuned in accor- 
dance with 2 of IS : 4545 ( Part 2 )- 1983* and is 
adjusted to provide standard video output 
voltage. A test pattern is applied and the 
receiver adjusted for optimum decoding. The 
radio-frequency signal is applied to the input 
terminals of the receiver through a vestigial side- 
band filter as required by the standards of the 
television system used and a suitable matching 
network. The input signal level is adjusted 
between those levels defined in 5 and 15 of 
IS : 4545 ( Part 5 )-1983f so that noise effects do 
not influence measurement. The radio-frequency 
signal is modulated by the output of a suitable 
colour system coder. 

A colour bar signal is applied to the coder 
that will give rise to chrominance signals having 
approximately 75 percent of the maximum value. 
An oscilloscope is connected to the tube 
electrodes, in turn, to which the colour diffe- 
rence signals are applied. Where luminance 
and chrominance signals are applied to separate 
terminals of the picture tube, the colour diffe- 
rence signals are observed by using an oscillo- 
scope with differential inputs. The oscilloscope 
is triggered so that lines sequential in time are 
superimposed. The magnitude of any line 
sequential level difference or the presence of 
any line sequential spurious signal is noted, the 
value being expressed as percentage of the 
difference between black level and white level. 

16.3 Presentation of Results — The magnitudes 
of the measured effects are tabulated for the 
colour separation signal outputs, showing the 
levels in the various colour bars where some are 
more significant than others. 
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17. LINE TIME NON-LINEARITY, 
LUMINANCE SIGNAL 

17.1 Definition — The non-linearity distortions 
in the luminance channel are measured with a 
five riser staircase signal of line time duration 
extending between black level and white level. 
Intermediate lines are interposed at black level 
or white level to cause maximum shift of the 
mean signal level. 
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17.2 Method of Measurement — Measurement 
is carried out or a representative channel of 
those in which the receiver is designed to operate. 
The receiver shall be tuned in accordance with 
2 of IS : 4545 ( Part 2 ) - 1983* and is adjusted 
to provide standard video output voltage. A 
test pattern is applied and the receiver adjusted 
for optimum decoding. The radio-frequency 
signal is applied to the input terminals of the 
receiver through a vestigial sideband filter as 
required by the standards of the television system 
used and a suitable matching network. The 
input signal level is adjusted between those levels 
defined in 5 and 15 of IS : 4545 ( Part 5 ) - 1983t 
so that noise effects do not influence measurement. 
The radio-frequency signal is modulated by a 
video signal consisting of a five riser staircase in 
every fourth line. The intermediate three lines 
may be at black level or white level, as desired. 
An oscilloscope is connected to each electrode 
of the tube to which a luminance signal is 
applied. The departure of the amplitude 
measured at the centre of each step from its 
nominal amplitude is expressed as a percentage 
of the difference between black level and white 
level. Measurements are made with intermediate 
lines both at black level and white level ( see 
Fig. 17 ). 

17.3 Presentation of Results — The measured 
values expressed as a percentage of the difference 
between black level and white level are tabula- 
ted for each electrode measured, each step of the 
staircase signal and the two levels of the inter- 
mediate lines. 
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18. LINE TIME NON-LINEARITY COLOUR 
DIFFERENCE SIGNALS ( NOT 
APPLICABLE TO MONOCHROME 
TV RECEIVERS ) 

18.1 Definition — Where colour difference sig- 
nals are applied to picture tube electrodes separa- 
tely from the luminance signal, measurements 
are made of the non-linearity distortions for 
both positive and negative going excursions, 
using a five riser staircase signal of line time 
duration. Intermediate lines are interposed at 
black level and maximum level to cause maximum 
shift of mean signal level. 

18.2 Method of Measurement — Measurement 
is carried out on a representative channel of 
those in which the receiver is designed to 
operate. The receiver shall be tuned in accor- 
dance with 2 of IS : 4545 ( Part 2 ) - 1983* and 
is adjusted to provide standard video output 
voltage. A test pattern is applied and the 
receiver adjusted for optimum decoding. The 
radio-frequency signal is applied to the input 
terminals of the receiver through a vestigial 
sideband filter as required by the standards of 
the television system used and a suitable match- 
ing network. The input signal level is adjusted 
between those levels defined in 5 and 15 of 
IS : 4545 ( Part 5 ) - 19831 so that noise effects 
do not influence measurement. The radio- 
frequency signal is modulated by the output of 
a suitable colour system coder. The signal 
applied to the coder consist of three lines of a 
five riser staircase covering the range from black 
level to maximum level followed by nine lines 
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either at black level or maximum level. An 
oscilloscope is connected to the tube electrode 
driven by the R— Y signal and the staircase signal 
applied to the red input of the coder. 

The departure of each step from its nominal 
amplitude, measured in the centre of each step, 
is expressed as a percentage of the difference 
between black level and maximum level. Measure- 
ments are made with the intermediate lines at 
black level and maximum level. The staircase 
signal is then applied simultaneously to the blue 
and green inputs of the coder and the measure- 
ments repeated. The oscilloscope is then trans- 
ferred to the electrode driven by the G—Y 
signal and the measurements above carried out 
first with the staircase signal applied to the green 
input of the coder and then simultaneously to 
the blue and red inputs. The oscilloscope is 
then connected to the picture tube electrode 
driven by the B— Y signal and the measurements 
carried out first with the staircase signal applied 
to the blue input of the coder and then applied 
simultaneously to the red and green inputs ( see 
Fig. 17 ). 

Note — Tor systems employing a one-line delay, 
four lines of chrominance component will be displayed 
on the oscilloscope. The second and third of these 
lines shall be used for measurement and first and 
fourth ignored. 

18.3 Presentation of Results — The results of 
the measurements are tabulated for each of the 
colour difference signals and for the two coder 
input conditions showing the departure of each 
step of the staircase from its nominal amplitude 
expressed as a percentage of the difference bet- 
ween black level and maximum level, for both 
conditions of the intermediate lines. 



19. LINE TIME NON-LINEARITY PRIMARY 
COLOUR SIGNALS ( NOT APPLICABLE 
TO MONOCHROME TV RECEIVERS ) 

19.1 Definition — Non-linearity distortions of 
the primary colour signals are measured for 
both positive and negative going excursions of 
the associated colour difference signals by using 
a five riser and staircase signal of line time 
duration. Intermediate lines are interposed at 
black level and maximum level to cause 
maximum shift of mean signal level. 

19.2 Method of Measurement — Measurement 
is carried out on a representative channel of 
those in which the receiver is designed to 
Operate. The receiver shall be tuned in accor- 



dance with 2 of IS : 4545 ( Part 2 ) - 1983* and 
is adjusted to provide standard video output 
voltage. A test pattern is applied and the 
receiver adjusted for optimum decoding. The 
radio-frequency signal is applied to the input 
terminals of the receiver through a vestigial side- 
band filter as required by the standards of the 
television system used and a suitable matching 
network. The input signal level is adjusted 
between those levels defined in 5 and 15 of 
IS : 4545 ( Part 5 ) - 1983T so that noise effects 
do not influence measurement. The radio- 
frequency signal is modulated by the output of 
a suitable colour system coder. The signal 
applied to the coder consists of three lines of a 
five riser staircase covering the range from black 
level to maximum level followed by none lines 
selectably at black level or maximum level. An 
oscilloscope is connected to the tube electrode 
driven by the primary red colour signal and the 
staricase signal applied to the red input of the 
coder. The departure of each step from its 
nominal amplitude measured in the centre of 
each step is expressed as a percentage of the 
difference between black level and maximum sig- 
nal level, with the intermediate lines both at black 
level and maximum level. The measurements are 
repeated with the staircase signal applied simul- 
taneously to the red and blue inputs to the coder. 
The oscilloscope is then transferred to the 
electrode driven by the primary blue colour 
signal and the measurements above carried out 
with the staircase signal applied first to the blue 
input of the coder and then simultaneously to 
the blue and green inputs. The oscilloscope is 
then connected to the picture tube electrode 
driven by the green primary colour signal and 
measurements carried out with the staircase 
signal applied to the green input of the coder. 
The measurements are then repeated with the 
staircase signal applied to the green and red 
inputs of the coder ( see Fig. 17 ). 

19.3 Presentation of Results — The results of 
the measurements are tabulated for each of the 
primary colour signals showing the departure 
of each step of the staircase from its nominal 
amplitude expressed as a percentage of the 
difference between black level and maximum 
level for the two coder input conditions and 
both conditions of the intermediate lines. 



*Methods of measurement on receivers for television 
broadcast transmissions: Part 2 Tuning properties and 
general measurements {first revision). 

fMethods of measurement on receivers for television 
broadcast transmissions: Part 5 Sensitivity (first 
revision ). 
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